












































Mission:  Transition unique NASA and NOAA observations and 
research capabilities to the operational weather community to improve 
short-term weather forecasts on a regional and local scale. 
Short-term	Predic*on	Research	and	
Transi*on		(SPoRT)	Center	
§  Close collaboration with numerous WFOs and 
National Centers across the country 
§  SPoRT activities began in 2002, first products    
to AWIPS in 2003 
§  Co-funded by NOAA since 2009 through      
Proving Ground activities 
§  Proven paradigm for transition of research      
and experimental data to operations 
 
Benefit: 
§  Demonstrate capability of NASA and NOAA                                                        
experimental products to weather applications                                                                   
and societal benefit 
§  Take satellite instruments with climate 
































































Launch	 2002	 2009	 Jan.	2015	
Orbit	 Polar	 Polar	 Polar	
Sensor	
Type	
















Resolu*on	 56	km	 35-50	km	 36	km	 3	km			 9	km	
























































































Variable 0-10 cm Soil Moisture 
# Stations 194 
Experiment OPL NOBC BC1 BCS BCV 
Bias -0.000 ± 0.011 -0.026 ± 0.011 -0.023 ± 0.011 -0.005 ± 0.011 -0.025 ± 0.011 
RMSE 0.082 ± 0.005 0.087 ± 0.006 0.086 ± 0.005 0.082 ± 0.005 0.087 ± 0.006 
Unbiased 
RMSE 0.046 ± 0.003 0.043 ± 0.002 0.043 ± 0.002 0.044 ± 0.003 0.043 ± 0.002 
Correlation 0.451 ± 0.023 0.573 ± 0.027 0.569 ± 0.026 0.539 ± 0.025 0.561 ± 0.026 
 
 
Variable Root Zone Soil Moisture  
# Stations 137 
Experiment OPL NOBC BC1 BCS BCV 
Bias 0.038 ± 0.015 -0.013 ± 0.016 -0.002 ± 0.016 0.014 ± 0.016 -0.009 ± 0.017 
RMSE 0.093 ± 0.008 0.094 ± 0.008 0.092 ± 0.008 0.092 ± 0.008 0.094 ± 0.008 
Unbiased 
RMSE 0.037 ± 0.003 0.040 ± 0.003 0.036 ± 0.002 0.038 ± 0.003 0.038 ± 0.003 
Correlation 0.672 ± 0.040 0.685 ± 0.043 0.680 ± 0.043 0.667 ± 0.042 0.677 ± 0.045 
 
Experimental error statistics with 95% confidence intervals for 0-10 cm layer soil moisture, 
verified against Texas A&M North American Soil Moisture Database in situ observations from 1 
April to 1 October 2011.  OPL: Open Loop; NOBC: Data Assimilation Only; BC1: single bias 
correction; BCS: soil-based bias correction; BCV: vegetation-based correction.  The best 


























Resolu*on	 36	km	 3	km			 9	km	
Accuracy	 4	cm3/cm3	 6	cm3/cm3	 4	cm3/cm3	
SMAP	
Sampling	Strategy	
•  Level	2	data	are	available	on	36-km	EASE	grid	
•  To	take	advantage	of	high	resolu*on	geophysical	proper*es	(topography,	
vegeta*on,	soils),	running	model	at	3-km	
•  SMAP	observa*ons	are	assimilated	at	each	model	grid	point	in	their	FOV	
LIS	grid	(3-km)	
SMAP	(passive)	
36-km	cell	
Some	QC	applied	on	LIS	grid	
Depends	on	LSM/variable	
(e.g.	Noah3.3+soil	moisture)	
•  Precip	(changed	to												
1	mm/hr)	
•  Frozen	ground	
•  Snow	on	ground	
•  GVF>0.7	
•  Extreme	values	(new	in	
LIS	7)	
•  “Forest”	land	class	
	
	
Data	ﬂag-based	QC	applied	
at	observa*on	resolu*on	
•  Retrieval	Quality	Flag	
•  Vegeta*on	Opacity	
•  Vegeta*on	Water	
•  Frozen	Ground	Frac*on	
SMAP	and	LIS	grids	are	not	
aligned.	Near	boundaries,	keep	
only	one	observa4on	per	cell	
(closest	good	ob)	
Bias	correc4on	will	be	
applied	on	LIS	grid.	
SMAP	Soil	Moisture	Observa*on		
18Z	1	May	2015	
First	assimila*on	results	
SMAP	Soil	Moisture	Innova*on	(Ob-Bk)	
18Z	1	May	2015	
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• Coupled	LIS/WRF	runs	
– NWP	provides	forcing	for	LSM	
– LSM	provides	ﬂuxes	and	surface	
condi*ons	to	NWP	model	
• Assess	impact	of	SMAP	DA	on	NWP	
for		coupled	runs	
– Verify	NWP	forecasts	against	surface	
obs,	soundings,	and	precipita*on	
analyses	
– Examine	impact	on	signiﬁcant	events	
WRF	impact	tests	(planned)	
Summary	and	Plans	
Implemented	SMOS	data	assimila*on	in	Noah	LSM	within	LIS	
•  Improved	correla*ons	with	ground	observa*ons	for	upper	layer	(0-10	cm)	and	root	
zone	(10-100	cm).	
Currently	tes*ng	SMAP	assimila*on	(passive	36	km	L2	product)	
	
Future	Plans	
•  Valida*on	against	NASMD	including	COSMIC	probes	(reduced	representa*veness	
error)	using	LIS	Valida*on	Toolkit	
•  Implement	SMOS/SMAP	DA	in	near-real-*me	SPoRT	LIS	product	
•  Valida*on	of	bias	correc*on	methodology	
•  Coupled	LIS-WRF	experiments	using	NU-WRF	
– NWP	valida*on	over	US	and	East	Africa	
– Expect	more	drama*c	improvement	over	Africa	where	observing	networks	are	
less	extensive.	
•  Implement	DA	in	near-real-*me	SPoRT	LIS	runs	
– Transi*on	products	to	NWS	and	interna*onal	partners	
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QuesFons	and	Comments?	
Contact	informa*on:	
clay.blankenship@nasa.gov	
hSp://weather.msfc.nasa.gov/sport/	
Facebook:	NASA.SPoRT	
TwiSer:	@NASA_SPoRT	
